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Figure 1.  Regional tectonic se ng of the Wassuk Range, 
displaying digital shaded relief, major normal faults, strike-slip 
faults, and crustal block rota ons.  Sense of mo on is indicat-
ed on all faults and posi ons of block rota ons are indicated 
with a black dot and circle.  The region shown in Figure 2 is 
boxed in white.  The bold, black, dashed lines indicate the 
boundaries of the Walker Lane as delineated by Stewart 
(1988), and the white dashed line is the California-Nevada 
state border.  Inset displays the important physiographic 
provinces on the western margin of North America.  Abbrevia-
ons:  ECSZ - East California Shear Zone; FLVF - Fish Lake Valley 
fault; GF - Genoa fault; LT - Lake Tahoe; MD - Mina deflec on; 
ML - Mono Lake; SAF - San Andreas fault; SPLM - Silver 
Peak-Lone Mountain extensional complex; SPR - Silver Peak 
Range; WL - Walker Lake; WLDF - Walker Lane dextral fault 
complex; WM - White Mountains; and WMF - White Moun-
tains fault.  Modified a er Stewart (1988); Dilles (1993); 
Ichinose et al. (1998); Surpless (2008); Lee et al. (2009); Hoe  



































































































Rose Creek alluvial fan
(Bormann et al., 2012)
Penrod Canyon alluvial fan 
(Surpless and Kroeger, 2014)




















Ter ary Wassuk Group
Oligocene ash flow tuff
Jurassic or Cretaceous 
granitoid rocks
Mesozoic metavolcanic and 
metasedimentary rocks












Figure 2. Geologic map of the Wassuk Range.  Distribu-
on of map units and faults based on Bingler (1978), 
Stewart et al. (1981), Klinger (2005), Surpless (2010), 
Gorynski et al. (2013), and Dong et al. (2014).  Abbrevi-
a ons:  BBSF = Buck Brush Springs fault; and PCF = 
Penrod Canyon fault.  Dong et al. (2014) mapped a 
dextral strike-slip fault outboard of the Shurz 
range-bounding fault.  Surpless (2011) presented 
detailed fault plane and fault stria on measurements 
along the northern segment of the Bald Mountain 
range-bounding fault.  The best-fit fault plane and 
contoured stria on data are displayed on an equal-ar-
ea, lower-hemisphere stereonet with a 2 Kamb 
contour interval and es mated maximum extension 
orienta on (emax) based on those data (modified from 
Surpless, 2011).  Bormann et al. (2012) presented 
paleoseismic data documen ng past earthquake 
events at the Rose Creek alluvial fan, and Surpless and 








































































Segment boundary is barrier to 
propaga on from either 
direc on.  However, adjacent 
segments may rupture together 
within uncertain es of ming 
data.
B. OVERLAP/TRIGGERED SLIP
Segment boundary is commonly 
barrier to propaga on from 
either direc on but rupture 
propagates past boundary.  
Post-rupture stress field change 
may trigger later slip on 
adjacent segment.
C. MASTER VS. SUBSEGMENT
One segment (on right in 
diagram) may be dependent on 
adjacent (master) segment. 
Dependent segment may be too 
short to independently generate 
earthquakes.  
D. MULTI-SEGMENT
Segments are mechanically 
linked (hard linked), but 
segment boundary remains 
barrier to propaga on, so is at a 
rela ve displacement low along 







Figure 3. Models for segment interac ons along normal faults.  
Interac ons between adjacent segments may change over me if 
adjacent segments become more strongly mechanically-linked as 
the fault system matures, thus displaying less segment indepen-
dence.  Note that displacement profiles on adjacent segments 
consistently display different slip profiles over me, so that 
long-term slip should produce different magnitudes of footwall 































































































































































































Trace of defined 
range crest
















































Figure 4. Distribu on of catchment areas and bedrock 
channels with outlets proximal to the Wassuk Range 
normal fault.  Channels are limited to those that are 
trunk streams origina ng at a well-defined range crest. 
Channels are color-coded according to normalized 
steepness (ksn) value.  Watersheds of outlets that drain 
areas without a well-defined range crest are indicated 
by le ers, and watersheds that drain areas with a 
well-defined range crest are associated with bedrock 
channels 1 - 24.  See Figure 5 for long-channel profiles 

















































































































































































1 8.0 1324 2370 1046 10.71 5.98 1.79 5.58 8.95 10 72.1 ) 0.25 (±0.03) 2060
2 10.7 1319 2507 1188 7.73 5.33 1.45 8.74 6.95 7.22 92.5 (±1.9) 0.42 (±0.07) 1760, 2250
3 13.7 1313 2484 1171 9.60 6.06 1.58 6.95 9.41 9.37 100.9 (±2.3) 0.58 (±0.08) 1740, 2190
4 14.9 1318 2336 1018 8.22 4.68 1.76 7.06 4.97 7.24 97.7 (±2.9) 0.30 (±0.09) 1910
5 16.5 1292 2267 975 6.86 3.59 1.91 8.09 6.91 5.47 101.9 (±2.0) 0.63 (±0.13) 1410
6 18.7 1296 2517 1221 6.87 4.35 1.58 10.08 4.11 6.45 109.3 (±2.9) 0.46 (±0.14) 1390, 1830, 2410
7 20.6 1280 2486 1206 5.86 4.65 1.26 11.63 3.40 5.46 163.8 (±8.7) 2.40 (±0.36) 1410, 1900, 2180
8 22.9 1302 2436 1134 4.25 3.91 1.09 14.94 2.28 4.09 128.1 (±1.7) 0.37 (±0.08) ‐
9 23.6 1289 2397 1108 4.79 3.60 1.33 13.02 1.98 4.18 115.3 (±5.3) 0.10 (±0.09) 1350, 1810,  2020
A 24.4 1353 ‐ ‐ ‐ ‐ ‐ ‐ 33.00 ‐ ‐
10 29.1 1343 2840 1497 9.10 6.27 1.45 9.34 12.03 9.90 101.1 (±2.7) 0.73 (±0.10) 2430
11 29.6 1338 2866 1528 8.00 5.66 1.41 10.81 5.25 8.91 130.6 (±7.6) 1.02 (±0.41) 1810, 2230
12 31.0 1344 2838 1494 8.58 5.84 1.47 9.88 7.95 9.34 148.3 (±4.6) 0.95 (±0.14) 1660, 2400
13 38.0 1305 2541 1236 6.81 5.52 1.23 10.29 15.37 6.46 145.0 (±3.3) 0.40 (±0.09) 1370, 1650, 1800, 2030, 2200
14 39.7 1304 2374 1070 7.46 5.69 1.31 8.16 12.50 6.49 121.4 (±5.9) 0.10 (±0.12) 1480, 1640, 2030, 2200
15 44.9 1308 2414 1106 8.00 6.45 1.24 7.87 30.16 7.24 117.1 (±3.1) 0.48 (±0.15) 1480, 2070
B 49.8 1317 ‐ ‐ ‐ ‐ ‐ ‐ 55.87 ‐ ‐
16 51.7 1299 3347 2048 8.74 6.81 1.28 13.19 12.71 12.07 219.9 (±1.0) 0.38 (±0.07) 1520, 1830
17 54.8 1326 3413 2087 7.82 6.13 1.28 14.94 6.68 11.57 190.5 (±9.0) 3.29 (±0.54) 2000
18 56.4 1330 3427 2097 9.37 6.49 1.44 12.61 10.46 12.84 220.4 (±3.6) 0.68 (±0.22) 1800, 2410
C 63.0 1391 ‐ ‐ ‐ ‐ ‐ ‐ 49.51 ‐ ‐
19 70.7 1378 3029 1651 23.89 13.31 1.79 3.95 43.78 28.98 120.6 (±2.1) 0.64 (±0.22) 2160, 2700
D 72.4 1565 ‐ ‐ ‐ ‐ ‐ ‐ 27.68 ‐ ‐
20 74.5 1661 2556 895 10.78 8.29 1.30 4.75 17.06 10.30 87.9 (±1.3) 0.30 (±0.06) 2230
21 76.5 1706 2848 1142 10.29 7.68 1.34 6.33 15.97 10.15 81.9 (±1.0) 0.59 (±0.12) 2560
22 82.5 1825 2866 1041 9.84 8.09 1.22 6.04 17.92 9.34 88.4 (±2.6) 0.29 (±0.08) ‐
23 93.1 1907 2677 770 9.74 8.60 1.13 4.52 42.37 8.73 93.8 (±4.6) 0.18 (±0.08) ‐
E 95.4 1872 ‐ ‐ ‐ ‐ ‐ ‐ 4.02 ‐ ‐



























































QTb:  Ter ary/Quaternary basalt
Twg:  Ter ary Wassuk Group
KJg:  Jurassic or Cretaceous           
granitoid rocks
Mm:  Mesozoic metasedimentary 
and metavolcanic rocks
Tlf:  Miocene Lincoln Flat andesite
Geologic map abbrevia ons
Qa:  Quaternary alluvium
Flt:  fault contact
Figure 5. Long profiles of bedrock channels with knickpoints (arrows), convex reaches (eleva on range delimited by 
horizontal lines), and geologic map units (abbreviated at top of each graph).  The light gray highlighted sec on of 
each profile was used to derive ksn and concavity (θ) values listed in Table 1.  Black knickpoint symbols mark hypoth-
esized lithologic contacts, gray knickpoint symbols mark hypothesized fault loca ons, and white knickpoint symbols 






























































































































































































































































































































































































































































Figure 6. Bedrock channel profiles, shown from North (Shurz 
North) to South (Anchorite Hills).  Black profiles are from the 
labeled domain, light gray profiles are from domain to north, 
and dashed profiles are from domain to south.  See Figure 4 for 
map view traces of each channel.
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Figure 7. Bedrock channel data, plo ed by strike-parallel outlet posi on along the Wassuk Range normal fault.  Shaded regions 
indicate interpreted footwall domains, with North and South subdomains within the Shurz and Bald Mountain domains 
divided by ver cal dashed lines.  Domains and subdomains (N or S) are labeled at the top of each column.  Data symbols 
shaded dark gray indicate watersheds (and associated outlets) with trunk streams that do not originate at a well-defined range 
crest (A-E in Fig. 4).  For both outlet-reach ksn and outlet-reach concavity values, bars indicate two standard devia ons (2). 
















































































































































































































































Relief >90% >99.9% >99.9% >99.9% >99.9% >99.9% >98%
Channel Length >99% >99% >95% >90% >99.9% >99.9% >99.9%
Straight‐line distance >90% >99.9% <50% >80% >99.9% >99.9% >99.9%
Scaled relief‐length value (Z) >98% >99.9% >99.8% >99.9% >99.9% >99.9% >99.9%
Average Slope >99.8% >90% >80% >99% >99% >95% <50%
Catchment area >99.8% >95% >90% >80% >99.9% >95% >50%
Sinuosity >98% >70% >99.8% >70% >99% >99.9% >50%






























































































Figure 8.  A. Proposed primary (shaded) and secondary (”NORTH” AND “SOUTH”) fault segments of the east-dipping Wassuk 
Range normal fault.  Mapped faults A-C accommodate extension along the range front of the Coryville footwall domain.  Large 
white arrows indicate orienta on of modern dextral shear indicated by geode c data (orienta on from Hammond et al., 2009; 
Bormann et al., 2016).  Note proposed SSE-ward projec on (starred, gray fault) of mapped fault segment that bounds the North 
sub-segment of the Shurz domain.  The authors propose that the present-day fault segments that bound the east flank of the 
range (marked with white triangles) now accommodate strain originally taken up by the “starred” fault.  See text for discussion.  
B. Strike-parallel range-crest and fault-trace eleva on profiles from the Wassuk Range.  Gray shaded boxes indicate loca ons 
where the range crest is not topographically well-defined.  The difference between the range-crest and fault-trace profiles is 
footwall relief, which is highest near the central Wassuk Range and decreases to the north and south.  Arrows indicate loca on 
of maximum footwall relief, regardless of channel posi on, within each fault domain.  C. Complete Bougeur gravity anomaly 
profile from the Walker Lake basin, east of the Wassuk Range fault.  Circles are data points from a line approximately 3 km east 
of the Wassuk fault and are based on the complete Bouguer gravity anomaly map of Saltus (1988).
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North 1080 (±95 5.13 (±1.02 7.95 (±1.97) 7.44 (±1.79) 93.0 (±12.3) 23‐28
South 1167 (±55) 4.13 (±0.46) 5.05 (±1.13) 2.94 (±0.99) 129.1 (±24.4) 23‐28
North 1506 (±19) 5.92 (±0.31) 9.38 (±0.49) 8.41 (±3.41) 126.7 (±23.8) 28‐33
South 1137 (±87) 5.89 (±0.50) 6.73 (±0.44) 19.34 (±9.48) 127.8 (±15.0) 25‐28
Mt. Grant 2007 (±26) 6.48 (±0.34) 12.16 (±0.64) 9.95 (±3.05) 210.3 (±17.1) 33‐41
Coryville* 1651 13.31 28.98 43.78 120.6 33‐36
Luckyboy 962 (±163) 8.17 (±0.39) 9.63 (±0.73) 23.33 (±12.72) 88.0 (±4.9) 28‐33








































































































































































































































































































































































































































































































































































































































































































































































































U.S.  Geological  Survey,  2020a,  M  5.2  ‐  30km  SE  of  Bodie,  CA:    https://earthquake.usgs.gov/ 
earthquakes/eventpage/nc73367270/executive (accessed May, 2020). 





























































































































































7 5 4 4 2 3 3
95% conf. exceedance value 2.365 2.571 2.776 2.776 4.303 3.182 3.182
Relief 1.959 13.39 8.763 21.89 34.93 9.74 4.26
Channel Length 4.012 5.502 2.973 2.638 41.49 66.58 14.56
Straight‐line distance 2.191 7.193 0.133 2.083 42.61 30.83 15.43
Scaled relief‐length value (Z) 3.133 8.024 8.493 14.77 55.57 60.89 14.23
Average Slope 5.047 2.503 1.733 5.693 16.84 3.699 0.0533
Catchment area 5.400 3.283 2.302 2.001 23.53 3.714 0.973
Sinuosity 3.359 1.458 7.539 1.479 10.30 13.72 0.841
Outlet Reach k sn  value 3.099 0.159 0.088 7.677 11.11 15.47 12.82
All T‐test analyses are based on the values listed in Table 1.  Calculations do not integrate 2 values.  In the table above, n = total number of 
bedrock channels from both domains.  Exceedance values (from a statistical t‐table) are based on the number of degrees of freedom (d.f.) 
and probability (P= 0.05 or 95% confidence).  A t‐value (absolute value) that is greater than the 95% confidence exceedance value indicates a 
statistical difference between populations (shown in bold italics  in above table).  A t‐value that is below the exceedance value indicates 
sample populations that are not statistically different.  See Approaches and Methods for discussion of the calculation of t values.
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TABLE S1. T‐TEST RESULTS FOR COMPARISON OF FOOTWALL DOMAIN DATA
42
